Development of a short-term model of decalin inhalation nephrotoxicity in the male rat.
Fischer 344 male rats and C57BL/6 male mice were exposed 'continuously' (22 hr/day, 7 days/wk) for 20, 28 or 35 days to a model compound, decalin, at 0, 25, 62.5 or 125 ppm. Fischer 344 female rats were exposed 'continuously' to decalin at 0 or 125 ppm for 28 days. No histopathological changes were observed in selected organs of female rats or male mice exposed to up to 125 ppm decalin for 28 or 35 days, respectively. However, kidney lesions were observed in all three test groups of male rats after 20, 28 and 35 days' exposure. The nephrotoxicity was characterized by the formation of hyaline droplets in the cytoplasm of proximal convoluted tubule epithelial cells, by the presence of granular casts at the outer zone of the medulla, and by chronic nephrosis. These changes were time and dose dependent and were identical to the renal toxicity that has been reported to occur in male rats following 90 days of continuous exposure to decalin by inhalation. No histopathological effects were observed in the heart, liver, lung or nasal turbinates of male rats. Our results indicate a sex and species specificity for the kidney toxicity. This leads to questions with regard to the appropriateness of using the male rat to assess the potential inhalation toxicity of volatile hydrocarbons. By producing nephrotoxicity in less than 90 days, decalin may now be used to examine, in a well-defined manner, the effect on nephrotoxicity of variables such as dose, exposure regimen, sex, species, and route of exposure. Data from these studies can be used to ascertain whether or not the male rat is an appropriate test animal for predicting potential human nephrotoxic responses to volatile chemicals such as perfumes and perfume raw materials.